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TECHNICAL NOTE
Peritoneal dialysis utilizing a Millipore filter
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Peritoneal dialysis is of established value in the
management of many patients with either acute or
chronic renal failure [1]. Peritonitis complicating per-
itoneal dialysis represents a significant clinical prob-
lem [2, 3]. When peritoneal dialysis is performed in
highly specialized nursing units, the incidence of per-
itonitis is low. In 1973 it became apparent that the
incidence of peritonitis in patients receiving per-
itoneal dialysis on our general medicine wards was
high. A retrospective study of 116 consecutive per-
itoneal dialyses in these patients revealed an in-
cidence of 20.7% of clinical peritonitis with a positive
peritoneal fluid culture. It was this alarming rate of
peritonitis that prompted a search for a bacteriologic
filter that could be incorporated into the dialysate
tubing so as to lessen the frequency of peritonitis in
our general hospital population.
Methods. The medical records of 116 patients who
had received peritoneal dialyses on our general medi-
cal wards were reviewed. The data collected retro-
spectively consisted of the type of peritoneal catheter
employed, the number of exchanges performed, the
results of peritoneal fluid cultures at the termination
of the dialysis and the presence or absence of clinical
peritonitis. Clinical peritonitis was defined as the de-
velopment of abdominal tenderness with rebound ten-
derness, turbid peritoneal fluid and a positive per-
itoneal fluid culture. Fever was usually present.
In the prospective study 199 peritoneal dialyses
were performed on our general medical wards. The
only change in the technique employed for peritoneal
dialysis was the insertion of a Millipore filter in the
tubing. However, the ward personnel were aware of
the purpose of the study and may have exercised
greater caution in performing these dialyses when
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compared to the dialyses considered in the retro-
spective study.
Several bacteriologic filters were tested as to their
performance when inserted into peritoneal dialysis
tubing. In April, 1973, peritoneal dialysis tubing was
devised which allowed the inclusion of a Millipore
filter known as the "Twin 90" within the system. The
"Twin 90" has a pore size of 0.22 t and was found to
be quite satisfactory, in that it allowed 2 liters of
dialysate to drain by gravity into the peritoneal cavity
within a period of 15 to 20 mm. Figure 1 depicts the
placement of the filter within the tubing.
A technique was developed for culturing the Milli-
pore filter membrane following peritoneal dialysis(Fig. 2). A cutting iron was utilized to remove a
segment of the case of the Millipore filter allowing the
membrane to be removed with sterile forceps. The
membrane was cultured in trypticase soy broth. No
attempt was made to quantitate the number of organ-
isms on the filter membrane because the interval be-
tween the termination of the dialysis and the cultur-
ing of the membrane ranged from only 1 to 48 hr.
Peritoneal fluid was cultured at the end of each
dialysis. The media employed were sheep blood agar
plates and eosin methylene blue agar.
Results. In the retrospective study 116 peritoneal
dialyses were performed in 85 patients. A "straight"
peritoneal catheter was employed in 41% and a "per-
manent" Tenckhoff catheter in 59% of the dialyses.
The incidence of clinical peritonitis was 20.7% and
was not influenced by the type of catheter employed.
The number of exchanges employed, however, had a
profound effect upon the incidence of clinical per-
itonitis. When fewer than 41 exchanges were per-
formed, the incidence of clinical peritonitis was 5%.
When 41 to 80 exchanges were performed, peritonitis
developed in 24% of the patients. When 81 or more
exchanges were performed, 42% of the patients devel-
oped clinical peritonitis.
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The prospective study consisted of a series of 199
consecutive peritoneal dialyses in 76 patients. The
peritoneal fluid was cultured at the end of dialysis
and in 11 instances (5.5%) the fluid was positive on
bacteriologic culture. However, in only three in-
stances (1.5%) did clinical peritonitis develop which
required antibiotic therapy. The organisms respon-
sible for clinical peritonitis were Staphylococcus
aureus on one occasion, and Pseudomonas aeruginosa
on two occasions.
Cultures of the Millipore filter membrane follow-
ing dialysis were performed in 140 consecutive per-
itoneal dialyses. Forty-seven of the 140 filter mem-
branes cultured grew bacteria. The culture technique
employed for the filter membranes was not quan-
titative. Therefore, the presence of only one bacte-
rium would be expected to produce a positive culture.
Table 1 lists the various bacteria cultured. The most
common organisms found contaminating the Milli-
pore filter were S. aureus in 20 instances and P. aerugi-
nosa in 16 instances. Of the cultured filter mem-
branes, 33.5% were positive.
Discussion. Clinical peritonitis is a frequent com-
plication of peritoneal dialysis. In a retrospective
study of 116 peritoneal dialyses performed on our
general medical wards, the incidence of bacterial per-
itonitis was 20.7%. With the use of the "Twin 90"
Millipore filter inserted within the dialysis tubing, the
incidence of clinical peritonitis fell to 1.5% or three
occasions in 199 consecutive dialyses. Two of these
patients had indwelling Tenckhoff catheters and one
Fig. 2. A, Technique using a cutting iron for opening the Milli-
pore filter. B, Aseptic technique for exposing the filter membrane.
C, Removal of the filter membrane for bacteriologic culturing.
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FIg. 1. Perisoneal dialysis technique employing a Milhipore filter.
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Table 1. Organisms cultured from the Millipore filters utilized
for 140 peritoneal dialysis
Total dialyses 140
S. aureus 20
Pseudomonas 16
Streptococci 4
Klebsiella 4
Enterococcus 2
Micrococcus 1
Total organisms cultured 47 or 33.5%
occurred with a "straight" peritoneal catheter. How-
ever, peritoneal fluid cultures were positive in 11 of
these patients (5.5%). This discrepancy of positive
peritoneal fluid cultures without clinical peritonitis in
4% of the peritoneal dialyses may be explained by
contamination of the cultures at the time of collection
or by the possibility that host defenses in these in-
stances were sufficient to eradicate the organism in
the peritoneal fluid.
The technique for performing peritoneal dialysis
was comparable before and after introduction of the
bacteriologic filter into the dialysate tubing. These
dialyses were performed on our general medical
wards by our ward personnel. It is conceivabte that
greater care was exercised in performing the dialyses
once the Millipore filter was added to the tubing.
Another factor which probably decreased the in-
cidence of peritonitis in this group of patients was the
duration of dialysis. Most of these patients had fewer
than 41 exchanges per dialysis and no patient had
more than 50 exchanges per dialysis.
We are not suggesting that the use of the bacterio-
logic filter obviates the need for sterile technique in
performing peritoneal dialysis. However, from our
observations we conclude that breaks in aseptic tech-
nique occur. The finding of at least one bacterium on
35% of the filters following dialysis suggests that con-
tamination of the dialysate is frequent and that a
sizable inoculum may be required to cause clinical
peritonitis. The bacteriologic filter provides a safe-
guard against peritonitis when dialysate con-
tamination occurs.
We conclude that the use of a Millipore filter dur-
ing peritoneal dialysis drastically reduces the in-
cidence of peritonitis. These results support the view
that contamination of the peritoneal cavity during
peritoneal dialysis occurs largely as the result of con-
tamination of the dialysate. An effective means of
preventing peritonitis makes peritoneal dialysis a
more attractive mode of therapy for patients with
both acute and chronic renal failure.
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